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Effect of PEG-6000 Priming on Seed Membrane Permeability
and the Activity of Protection Enzyme of Aging Soybean

WANG Shu-guang' ZHAO Jiankui’ NING Xingdian’ SHI Yu-gang' SUN Dai-zhen'
( 1. College of Agronomy Shanxi Agricultural University Taigu 030801 China;
2. Agricultural School of Electrical and Mechanical Engineering in Yuncheng Yuncheng 044000 China;
3. Wanrong Bureau of Agriculture Wanrong 044200 China)

Abstract: After the seeds of 3 soybean varieties Heizhenzhu Jindou 19 Jinda 74 were artificially aged under
the air tight condition of high temperature( (48 +1) °C) and high humidity( 100% relative humidity) then primed
by 10% 20% and 30% PEG-6000 variation of membrane permeability and the activities of protection enzymes were
tested. The results showed that relative electrical conductivity of treated seeds decreased and then increased at first
and subsequently decreased and rose again with extension of aging time; MDA content decreased continuously. POD
activity declined at first slowly then increased finally declined rapidly; SOD activity rose slowly at first and then
rapidly declined. After seeds aged of 3 soybean varieties were primed with different concentration PEG-6000 the
membrane permeability and MDA conent reduced relatively and the activities of protection enzymes raised. It sug—
gested that seed resistance to abiotic stress was enhanced. In particular after the seeds with aging slightly were
primed by 20% and 30% PEG-6000 abilities of resistance to aging were significantly enhanced.
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1 (24 h) 6000 24 36 48 60 h
Tab.1 Effect of priming treatment on cell membrane MDA .
permeability in embryos of aged soybean seeds 72 h 3 PEG-6000
1%
PEG-6000 Relative electrical conductivity MDA
/h PEG-6000 ( 2), PEG-6000
Aging priming 19 74
Jindou 19 Heizhenzhu Jinda 74 °
CK CK 40a 75a 52a 2 PEG-6000
10% 38a 74a 50a MDA
20% 33b 69b 46h Tab.2 Effect of priming treatment on MDA content in
30% 34b 71b 45b embryos of aged soybean seeds mmol/g
24 CK 35a 73a 57a MDA
10% 32ab 7la Slab PEG-6000 MDA content
20% 29b 65b 45b . /h PE(.;-é.OOO 19 74
Aging priming
30% 27b 65b 44b Jindou 19 Heizhenzhu Jinda 74
36 CK 52a 68a 40a CK CK 0.40a 0.32a 0.42a
10% 49a 66a 36ab 10% 0.39a 0.30a 0.40a
20% 44h 60b 30b 20% 0.35b 0.24b  0.34b
30% 40b 61b 31b 30% 0.34b 0.25b 0.32b
48 CK 36a 69a 49a 24 CK 0.38a 0.30a 0.40a
10% 34a 67a 47a 10% 0.36a 0.29a 0.38a
20% 31ab 61b 42b 20% 0.31b 0.23b 0.34b
30% 28b 62b 41b 30% 0.31b 0.23b  0.30b
60 CK 56a 90a 75a 36 CK 0.45a 0.28a 0.38a
10% 54a 85ab T4a 10% 0.42ab 0.26a 0.37a
20% 51b 75b 71b 20% 0.37b 0.22b 0.33b
30% 51b 76b 70b 30% 0.38b 0.23b 0.32b
72 CK 84a 82a 90a 48 CK 0.62a 0.44a 0.49a
10% 8la 80a 88a 10% 0. 60a 0.41a 0.47a
20% 77b 76b 87ba 20% 0.54b 0.36b  0.43b
30% 75b 77b 86b 30% 0.53b 0.36b 0.41b
84 CK Tla T7a 84a 60 CK 0.73a 0.53a  0.75a
10% 75ab 76a 84a 10% 0.72a 0.52a 0.74a
20% 73b T4a 8la 20% 0.70ab 0.46b 0.70b
30% 74b 75a 80a 30% 0.68b 0.47b 0.68b
2.2 PEG-6000 MDA 72 CK 0.70a 0.61a 0.78a
10% 0.69a 0. 60a 0.78a
20% 0.67a 0.58a 0.76a
2 3 30% 0.67a 0.57a 0.75a
MDA 84 K 0.83a  0.57a  0.89%
o 19 74 24 h 10% 0.82a 0.57a  0.88a
MDA 5.1% 4.8%;, 20% 0.80a 0.55a  0.86a
24 36 h 30% 0.80a 0.54a  0.86a
6.3% 12.5% MDA 2.3 PEG-6000
72 h MDA (POD)
90.6% ;84 h 19 74 MDA 3
107.5% 111.9% . ( POD) 19
3 ;
MDA o N ;
10%  PEG-6000 MDA 74 o

o 20% 30% PEG- PEG-
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6000 POD 10% 13.4% 8.0% o
;7 20%  30% 10% PEG-6000
o SOD o
3 PEG-6000 20%  30% PEG-6000 0~48 h
POD SOD
Tab.3 Effect of priming treatment on POD activities 48 h .
in embryos of aged soybean seeds U/( g*min) 4 PEG-6000
POD
PEG-6000 POD activities Sob
/h PEG-6000 Tab.4 Effect of priming treatment on SOD activities
. . 19 74 . .
A b f aged soyb ds U/(ge*
ging priming Jindou 19 Heizhenzhu Jinda 74 in embryos of aged soybean seeds ( g*min)
SOD
CK CK 18.3b 29.5b 18.3b PEG-6000 -
SOD activities
10% 19.8b 31.4b 19.3b /h PEG-6000 o ”
. . ; Agin, rimin
20% 25.6a 37. 6a 24.6a eine P & Jindoul9 Heizhenzhu Jinda74
30% 27.4a 37.4a 25.6a
CK CK 102.42h 165.67b 112.36b
24 CK 17.8b 31.9b 17.9b
10% 105.66b  172.81b 125.76ab
10% 19.6b 32.5hb 19.2b
20% 124.43a 189.35a 137.83a
20% 23.7ab 36.7a 23.4a
30% 125.67a  194.53a 139.32a
30% 26.4a 36.4a 23.9a
24 CK 125.34b 172.35b  127.38b
36 CK 16.4b 27.2b 21.2b
10% 126.55b 178.91b  130.71b
10% 17.2b 28.7b 23.8b
20% 137.12a 192.42a 143.68a
20% 22.5ab 37.5a 27.9a
30% 139.65a 190.43a 143.56a
30% 26.7a 34.7a 28.8a
36 CK 136.38b  201.78b 121.45b
48 CK 24.7b 33.6b 20.6b
10% 139.41b  211.32b 124.45b
10% 26.8b 35.8b 21.6b
20% 156.77a  227.12a 138.88a
20% 31.5a 43.5a 25.1a
30% 154.63a  225.68a 137.39a
30% 34.7a 41.7a 26.9a
48 CK 121.34b  224.36b 108.34b
60 CK 27.4b 36.8b 18.8b
10% 125.51b  229.97b 110.61b
10% 28.1b 37.2b 19.3b
20% 135.32a  242.63a 123.73a
20% 34.5a 45.5a 24.6a
30% 139.49a  241.89a 125.85a
30% 36.3a 44.3a 26.3a
60 CK 102.31b  221.46a  95.89b
72 CK 13.5a 25.4b 15.4a
10% 107.43b  215.12a  99.0lab
10% 13.2a 26.2b 15.7a
20% 119.25a  229.32a 109.37a
20% 14.5a 30.5a 16.3a
30% 121.36a  227.68a 112.34a
30% 14.7a 29.7a 16.4a
72 CK 73.67a  156.24a  62.12a
84 CK 9.2a 20. 8a 9.8a
10% 73.78a 158.41a  64.78a
10% 9.5a 21.5a 10.2a
20% 79.81a  169.67a  67.81a
20% 10.3a 22.3a 12.3a
30% 81.32a  165.18a  67.03a
30% 10.7a 22.7a 12.7a
84 CK 42.13a 78.41a  21.28a
2.4 PEG-6000 10% 43.23a  79.34a  21.35a
(SOD) 20% 45.37a 81.53a  24.56a
4 3 30% 44.79a 82.15a  23.18a
(SOD)
3
o 19 3.1
24 36 h SOD 22. 5%
33.3%
; 24 36 48 h .

4.2% 21.8% 35.8%
; 74 24 36 h
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